Inhibition of DNA synthesis by phenobarbital in primary cultures of hepatocytes from normal rat liver and from hepatic nodules.
One of the many hypotheses put forward to explain the mechanism by which phenobarbital (PB) promotes hepatocarcinogenesis is by differential mitoinhibition of surrounding hepatocytes while allowing the initiated hepatocytes to respond to growth stimuli and form foci and nodules. Given the similarity in structures between PB and orotic acid (OA), another rat liver tumor promoter, the present investigation was designed to determine (i) whether PB, like OA, exerts its mitoinhibitory effect at a site beyond the growth factor receptor and receptor mediated early events; and (ii) whether PB exerts a differential mitoinhibitory effect by selectively inhibiting the non-initiated hepatocytes but not the initiated hepatocytes in vitro. Our studies demonstrate that, like OA, PB also inhibits DNA synthesis in hepatocytes from normal rat liver in a dose dependent manner with 80-90% at a dose of 6 mM. One target site may lie beyond the growth factor receptor mediated early events because PB inhibited DNA synthesis in hepatocytes primed with the growth factor 24 h earlier. Interestingly, PB inhibited DNA synthesis not only in hepatocytes from non-nodular surrounding liver but also in hepatocytes from persistent hepatic nodules initiated with 1,2-dimethylhydrazine and promoted with OA. Therefore, our results suggest that although PB is a mitoinhibitor of DNA synthesis in hepatocytes, it does not appear to create as strong a differential mitoinhibition between non-nodular surrounding and initiated hepatocytes as is evident in the resistant hepatocyte and OA models. These results raise the question whether differential mitoinhibition is the major contributing factor in the PB mediated rat liver tumor promotion.